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of spreading de)wession through cortical region damaged by asphyxiation. Am. J. Physiol. 207(4) : 92 I-924. Ig6+-An area of cerebral cortex was asphyxiated for 30-35 min by application of a weight exerting a pressure on the tissue greater than the blood pressure. Three days later the asphyxiated region showed in most. experiments a marked loss of nerve cells. The glia seemed to be better preserved. Spreading depression could not be made to pass through the area when asphyxiation had caused substantial neuronal destruction. These observations do not support a possible involvement of the glia in the propagation of spreading depression.
function of glia asphyxial damage to cerebral cortex A NUMBER OF SUGGESTIONS concerning the role of neuroglia in the function of the central nervous system have been made in recent years. In the present study a possible involvement of cortical neuroglia in the mechanism of spreading depression (SD) was examined. Previous observations on cortices in which a varying percentage of the nerve cells had been destroyed by asphyxiation showed a high correlation between the presence of neuronal elements and the possibility of initiating SD, characterized by the typical depression of the electroencephalogram (EEG) and by a slow potential change (SPC) traveling at a velocity of a few millimeters per minute over the hemisphere (9). These observations would seem to support the concept that SD is a neuronal phenomenon.
The possibility cannot be excluded, however, that, although the manifestations of SD are functions of neural elements, the phenomenon is basically a glial one propagated in the cortex and producing the EEG changes and SPC of SD by interaction with nerve cells. The examination of this possibility required the preparation of a neuron-free section surrounded by normal cortex in which SD could be elicited and eventually, VAN Skull and dura were removed over the area to be asphyxiated. Asphyxiation was carried out by placing a brass rod with a cross section of I .z x 0.7 cm in a vertical position on the cortical surface. To prevent damage to the tissue the end of the rod was rounded and its weight was kept to a minimum.
Since the weight of the rod had to exert sufficient pressure to counter the blood pressure the latter was maintained at a low level by placing the rabbit on an inclined plane (head higher than the body) and by the intravenous injection of Arfonad camphor sulfonate (Roche), a vasodepressor agent. Regulating the animal's position and the rate of injection of the drug permitted a high degree of blood pressure control. During asphyxiation the pressure was maintained at 3 cm Hg, and the weight of the rod was such that a pressure of about 5 cm Hg was exerted. The effect of Arfonad is of relatively short duration and following the period of asphyxiation it was possible to restore the blood pressure to the normal level in a few minutes by stopping the injection and placing the animal in a horizontal position. Asphyxiation was carried out in a room maintained at 38 C. The brass rod was left in place for 30-35 min. During this period the blood pressure was continually monitored and maintained at, or below 3 cm Hg. The rod was then removed and the skull was notched to mark the asphyxiated area. The cannulas were taken out, and the wounds were closed. To counteract the formation of edema 20 ml of a 20 % urea solution was slowly injected intravenously.
Penicillin was administered prophylactically.
The final experiment was carried out 3 days after the asphyxiation.
The cortex was again exposed in pento- plifiers. The electrodes consisted of silver wires (0. I mm thick) insulated except for the tip and placed to a depth of 0.5-1 mm in the cortex. The SPCs were recorded against an indifferent silver electrode inserted into the pinna. All free silver surfaces were plated with silver chloride.
Spreading depression was induced either by galvanic stimuli (cathode at the cortical surface) of 4*5-7 v, or by applying small squares (I mm side) of filter paper moistened with 20 % KC1 solution to the cortex.
After completion of the experiment the electrode positions were marked with silver nitrate and the brain removed and fixed. The region of the cortex containing the asphyxiated area was embedded, sectioned, and stained with gallocyanin or with Bodian's Protargol stain.
RESULTS
Histological changes. The asphyxiated area was usually roughly elliptical in shape, about 0.5 cm wide and LO cm long, and was situated as shown in Fig. I . Asphyxiation of sufficient duration results in death of neurons. In preparations of tissue fixed 72 hr after asphyxiation the nerve cells which sustained fatal damage have in general disappeared (2, (5) (6) (7) 9) . In the present experiments the neuronal damage varied considerably, even though the duration of asphyxiation was uniformly 30-35 min. This may indicate that the completeness of the circulatory arrest varied from experiment to experiment. If the asphyxiated area was completely free of neurons through all layers of the cortex this was designated as + + + (Fig. 2 C) . In such preparations the damaged region can be recognized as a light area (Fig. 2 A) . If there was a marked decrease in neuron density in the area subjected to pressure, the preparation was marked ++.
Often the damage was more severe in the superficial than in the deeper cortical layers. Furthermore, the asphyxiated area in these animals was sometimes narrower than in the more seriously damaged preparations of the former group. Preparations in which the neuronal damage was light or not noticeable were indicated as +. &Yore, pote&al changes. Four electrodes were used for the recording of SPC, as shown in Fig. I . Two electrodes were placed in the normal cortex in front (r) and in back (4) of the asphyxiated region. Two additional electrodes (2 and 3) were placed in this region, one in the middle and one close to the frontal edge. Since these placements were marked with AgN03 on the cortex they could be recognized in the histological preparation.
The cortex was stimulated rostra1 of the most frontal recording electrode either with KC1 or electrically (S in Fig. I ), Slow potential changes of 3-10 mv amplitude were led off from the most frontal and often also from the most caudal electrodes placed in normal cortex. When an SPC was recorded from both electrodes lateral and medial cuts were made reaching into the asphyxiated area as shown in Fig. I . By these cuts SD was prevented from traveling around the asphyxiated area (IO). Table  I shows that in seven experiments the most frontal electrode showed a SD, +, but the most caudal did not, -.
In seven other experiments SPCs were recorded from both electrodes. However, after making the cuts the SPC from the caudal electrode was absent in six of the experiments.
This suggests that SD did not pass through the asphyxiated area before the cuts were made, but moved around it. In some of these experiments the asphyxial damage had been severe (+ + +), in others less (++).
I n only one experiment (exp. 4) SD passed through the area after the cuts had been made. In this experiment the histological preparation showed little asphyxial damage (+). In agreement with previous ob- due to surviving neurons, but perhaps more likely were caused by the physical spread of the potential field of the SPC in the normal cortex. Similar potentials have been led off across a "scar" in the cortex (I 0).
In eight rabbits the development of an asphyxial potential (I, 3, 4, 8) 
